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1  | INTRODUC TION
“Haematological malignancies (HM) are type of cancers that originate 
in blood forming tissue such as bone marrow or in the cells of the im‐
mune system”.1 They are mainly of three types: leukaemia; lymphoma; 
and myeloma. Leukaemia types consist of acute lymphoid leukaemia 
(ALL), acute myeloid leukaemia (AML), chronic lymphoid leukaemia 
(CLL) and chronic myeloid leukaemia, whereas lymphomas are either 
Hodgkin or non‐Hodgkin (with indolent or aggressive non‐Hodgkin 
lymphomas). The UK has an incidence of 66.1 (annual rate per 100 000) 
 
Received:	3	September	2018  |  Revised:	21	November	2018  |  Accepted:	26	November	2018
DOI: 10.1111/ejh.13203
R E V I E W  A R T I C L E
Haematological malignancy: Are we measuring what is 
important to patients? A systematic review of quality‐of‐life 
instruments
Pushpendra Goswami  | Yasmin Khatib | Sam Salek
School of Life and Medical 
Sciences, University of Hertfordshire, 
Hatfield, UK
Correspondence
Pushpendra Goswami, School of Life 
and Medical Sciences, University of 
Hertfordshire, Hatfield, UK.
Emails: p.goswami771@gmail.com; 
p.goswami@herts.ac.uk
Abstract
The wide range of health‐related quality‐of‐life (HRQoL) instruments used in haematol‐
ogy makes it challenging for haematologists and other care team members in practice to 
select, use and understand the scoring system and finally interpret the results. The main 
objectives of this study were to: (a) provide a comprehensive list of quality‐of‐life issues 
important to patients suffering from haematological malignancies, identified through the 
literature; (b) provide a list of health‐related quality‐of‐life (HRQoL) instruments used in 
haematological malignancies in both daily clinical practice and research; and (c) evaluate 
the relevance and comprehensibility of the identified instruments in haematological ma‐
lignancies. Systematic literature review of two databases, followed by addition of articles 
by manual searching, was carried out. The articles focusing on the primary studies, which 
have used semi‐structured/structured interviews or surveys to identify issues important 
to HM patients, and other studies describing the results of testing measurement proper‐
ties, such as reliability, validity and responsiveness of the instruments currently used to 
evaluate the HRQoL in different HMs, were included. Fifty‐seven studies reported devel‐
opment and validation of 30 HRQoL instruments, which have been used in haematology. 
Twenty‐four studies were identified using qualitative methods to report HRQoL issues 
and	symptoms	from	a	patient’s	perspective.	No	identified	instrument	captured	all	the	is‐
sues	identified	from	the	qualitative	studies.	None	of	the	instruments	reviewed	appeared	
to have been developed for use in clinical practice and specifically for patients with HM, 
except MyPOS. Furthermore, measurement properties were established, largely, in clini‐
cal trial scenarios. There is a need for development of a new HRQoL instrument entirely 
based on involvement of patients with haematological malignancies.
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as	per	HMRN	2004-14,2 with expected cases per year of 38730 for 
all haematological neoplasms and the reported median age at diagno‐
sis is 70.8 years.2 There have been advances in the treatment of hae‐
matological cancers, and it has led to improvement in survival, with 
an overall 5‐year relative survival of 69.2%.2 The improvement in sur‐
vival with HM has put emphasis on the long‐term effects of the dis‐
ease and its treatments. There is evidence that health‐related quality 
of life (HRQoL) of HM patients is greatly affected in both short term 
and long term.3‐8 Difficulty with physical and psychosocial activity, 
living with uncertainty, worrying about future and relapse and impact 
on work life are evident in survivors of HM and bone marrow trans‐
plant.3,9‐12 The high‐dose chemotherapy has a detrimental effect on 
many patients’ bone marrow which is usually followed by bone mar‐
row transplant (BMT),13,14 and this might have further complications 
such as graft‐versus‐host disease (GVHD).15‐17 Most of these studies 
which focus on identifying the quality‐of‐life (QoL) issues important to 
HM patients and evaluating their QoL have used the standard HRQoL 
instruments from the shelf for such purpose. There are a wide range 
of HRQoL instruments which are currently used in haematology to un‐
derstand such impact, some are general to oncology, and others are 
specific to a type of haematological disease. Furthermore, some of the 
instruments which are developed and used for patients with solid tu‐
mours (ST) are also used in haematology. However, the most important 
questions are as follows: Are the quality‐of‐life issues, the impact of the 
disease and treatment and patient needs the same for patients with 
ST and HM? There is evidence suggesting that this is not the case. In 
general, the psyche of patients with HMs is different to that of patients 
with ST, and consequently, the conceptual model for the two would be 
different based on the fundamental philosophical notion of “normative 
standard.” Thus, conceptually, patients make assessment/perception of 
their HRQoL with reference to their “normative standard” to which no 
one except patients themselves have access. For example, compared 
to solid tumours, patients with HMs: experience significant challenges 
with emotional/psychological disturbances18‐21; experience prolong 
periods of neutropenia22; have more frequent visit to intensive care 
unit or inpatients19; are more likely to die in the hospital, and use inten‐
sive care during the last days of their life23,24; receive less information 
on sexual side effects of the treatment as well as treatment informa‐
tion25; and are much less likely to be referred to the specialist palliative 
care later in the course of their illness.26‐28 Moreover, most of these 
instruments have been developed and validated for use in clinical trials, 
but the need of patient‐reported outcome (PRO) measures in clinical 
practice has been reported.29,30 The PROs intended for such purpose 
can be used to assist in clinical care and gather valuable information 
related to patient experiences. The wide range of HRQoL instruments 
makes it challenging for the clinical care team to select, use and under‐
stand the scoring system and finally interpret the results.
Several systematic reviews have been conducted in the past 
which only describes the HRQoL issues important to patients with 
different HMs,31‐33 but none except Osborne et al (2012) have 
assessed the content of the HRQoL instruments against these 
HRQoL issues. Furthermore, no systematic review has provided a 
comprehensive conceptual framework of the HRQoL themes and 
sub‐themes for patients with HMs. According to FDA, the adequacy 
of any HRQoL instrument depends on its characteristics including 
conceptual framework.34
The aim this systematic review was to identify the important 
HRQoL components to patients with HM required for developing 
a conceptual framework based on published literature to sup‐
port the need for development of a new instrument to assess the 
HRQoL of such patients in clinical practice as well as research. The 
main objectives of this systematic review were to: (a) provide a 
comprehensive list of quality‐of‐life issues important to patients 
suffering from haematological malignancies, identified through 
the literature; (b) provide a list of health‐related quality‐of‐life 
(HRQoL) instruments used in haematological malignancies in both 
daily clinical practice and research; and (c) evaluate the relevance 
and comprehensibility of the identified instruments in haemato‐
logical malignancies.
2  | METHODS
This systematic review focuses on the primary studies which have 
used semi‐structured/structured interviews or surveys to identify 
issues important to HM patients and other studies describing the 
results of psychometric testing of the instruments currently used to 
assess the HRQoL in different HMs.
2.1 | Search strategy
The literature search was carried out for both published and un‐
published studies. A 3‐step search strategy was used. For the first 
step,	search	was	carried	out	using	MEDLINE,	followed	by	additional	
search using SCOPUS with the same search string. In the third step, 
the reference list of all identified and included papers were scanned 
for any additional studies, followed by the manual search of the ar‐
ticles in the last step. The literature search was confined to only two 
databases due to limited access to other databases. All the studies in 
English languages, involving adult (18+ age) patients and published 
between 1 January 1990 and 31 December 2016 were considered 
for the inclusion in the review. The search terms were kept as in‐
clusive as possible to identify all the relevant studies. Since there 
are wide range of different haematological malignancies with wide 
range of published and ongoing research in haemato‐oncology, it 
might result in a number of irrelevant studies to the current research 
question. Hence, to narrow down the search period to a more rel‐
evant timeline and to process the most relevant identified studies, 
Osborne et al35 paper was used as a guide. The publication period of 
26 years considered for this systematic review is defined based on 
the reference list from Osborne et al.35
2.2 | Search terms
The search terms were finalised after discussion between the two 
reviewers (PG and YK) and were kept as inclusive as possible for the 
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identification of the studies (Figure 1). The term “clinical practice” 
refers to any consultation activity and provision of care that take 
place routinely in an outpatient setting.
2.3 | Study identification & screening
In the systematic review, all the experimental and epidemiological 
studies focusing on HM patients’ HRQoL were included irrespective 
of the study design. A novel approach used by Osborne et al35 in 
a review published for myeloma patients was used to screen every 
identified study for two different sets of inclusion and exclusion 
criteria. The two reviewers agreed on the two sets of the inclusion 
and the exclusion criteria (Figure 1). The “issues criteria” were de‐
signed to identify the studies which focus only on the areas which 
are reported important by the patients themselves rather than using 
any standardised instruments. Studies using only inductive meth‐
ods (qualitative) were included. The “instruments criteria” were 
designed to focus on the studies which describe the development 
and measurement properties of the instruments with respect to dif‐
ferent domains rather than focus on any single construct such as 
physical ability. Studies with a sample consisting >25% of patients 
with HM were included. This means studies with a mixed sample 
with different type of cancers (breast cancer, lung cancer, pancreatic 
cancer, etc.) were included only if more than 25% of the total sample 
were diagnosed with any haematological malignancy. The system‐
atic stepwise approach of inclusion and exclusion of the studies was 
adopted as per PRISMA guidelines.36
2.4 | Data collection and synthesis
The standardised data extraction tool from Cochrane collabora‐
tion was adopted for extracting the data. All the information was 
extracted by two reviewers (PG and YK) with consensus. Any unre‐
solved discrepancies were then discussed with the third reviewer, 
the adjudicator (SS), to reach consensus. A summary table of all the 
articles identified as per issues criteria was developed to summarise 
the HRQoL issues reported by the patients in such studies. The qual‐
ity assessment of all the articles included under “issue criteria” was 
carried out using a critical appraisal tool developed by Hawker et al37 
for qualitative studies. Hawker’s checklist was used to rate the nine 
components (abstract and title; introduction and aims; method and 
data; sampling; data analysis; ethics and bias; results; transferability 
or generalisability; and implications and usefulness: How important 
are these findings to policy and practice?) for each article as “good” 
(score 3), “fair” (2), “poor” (1), or “very poor” (0), with maximum pos‐
sible score of 27 for each article where higher score mean reflects 
better quality. The Hawker’s tool was chosen because it provides 
clear description of ratings, that is, “good,” “fair,” “poor” and “very 
poor,” and has been designed to assess quality of studies covering 
a variety of research paradigms. All the issues identified were then 
divided into two broad categories after reaching consensus between 
the two reviewers: “HRQoL issues” and “Signs and Symptoms” (in‐
cluding disease‐related symptoms and treatment side effects). The 
classification of the identified HRQoL issues in the literature into 
respective themes and sub‐themes was entirely based on the under‐
lying theoretical construct. The themes and sub‐themes generated 
were discussed among all three reviewers to reach consensus.
A second summary table of all the articles included in the instru‐
ments criteria was developed to summarise the QoL instruments and 
their measurement and psychometric properties for use in patients 
with HM.
3  | RESULTS
The two databases search resulted in 39 656 articles. All the identi‐
fied studies were screened by two reviewers (PG and YK) against 
two set of criteria. After a systematic inclusion and exclusion of 
articles,	24	articles	were	 included	as	per	the	 issues	criteria	and	57	
articles were included as per the instruments criteria. The PRISMA 
flow chart, presented in Figure 2, shows the different steps of iden‐
tification and screening of the selected articles and reasons of ex‐
clusion. Three articles reporting development and validation of on 
myelodysplastic syndrome (MDS), leukaemia and myeloma‐specific 
instrument	 (QoL-E,	 Fact-Leu	 and	 EORTC-MY24)	 were	 included	 in	
both sets.38-40
F I G U R E  1   Outline of methods and inclusion and exclusion 
criteria
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3.1 | HRQoL issues reported important by patients
Twenty‐four articles were identified meeting the inclusion/exclu‐
sion criteria, using inductive method to identify HRQoL issues 
reported as important by patient with HMs. A total of six articles 
focused on leukaemia patients, ten on multiple myeloma (MM), six 
on patients with HMs undergone BMT, two on lymphoma and two 
MDS	patients.	A	total	of	14/24	articles	focused	on	exploring	 lived	
experience with disease, three on lived experience with SCT, two 
on response and psychological impact of intensive treatment, one 
on sexuality post‐SCT and three on development of disease‐specific 
instrument. A total of fifty different disease‐related symptoms and 
treatment side effects were identified from the selected articles and 
classified as “Signs and Symptoms” (Table 1). Overall, 21 HRQoL is‐
sues were reported important by the patients with different HMs 
(Table 1). The most highly reported disease‐ and treatment‐related 
symptoms across all included studies were as follows: tiredness; fa‐
tigue; feeling ill; nausea; and weakness. The most highly reported 
HRQoL life issues were as follows: impact on daily life; living with 
uncertainty; and financial impact.
Almost all the identified studies used purposive sampling for 
data collection without using sampling to redundancy approach, 
which is an important consideration in the qualitative research,41 
except three articles where inpatients were interviewed until satu‐
ration was achieved.39,42,43
3.2 | HRQoL instruments identified
Thirty different HRQoL instruments were identified from 57 in‐
cluded articles as per instruments criteria. Of these, four were 
F I G U R E  2   Prisma flow chart for the systematic review
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general measures used in oncology (EORTC‐QLQ‐C30, FACT‐G, 
FACT-AN	 and	 QAHL);	 twelve	 were	 disease-specific	 [three BMT 
specific (EORTC BMT module, FACT‐BMT and QoL‐BMT); four mul‐
tiple myeloma specific (EORTC‐QLQ‐MY24 & MY20, FACT‐MM and 
MyPOS); three leukaemia specific including one specific for chronic my‐
eloid leukaemia (EORTC Leu, FACT‐Leu and EORTC‐QLQ‐CML24); one 
specific to MDS (QoL‐E); and one specific for lymphoma (FACT‐Lym)]. 
Moreover, two were chemotherapy treatment specific (EORTC‐
QLQ‐HDC 19 & 29). Fact‐Fatigue was the only fatigue instrument 
identified used as HRQoL for patients with HMs. Eleven other 
instruments were generic QoL instruments used across different 
diseases	 (SF-36,	 SF-12,	 EQ-5D,	 15D,	 LIP,	 QLI,	 SUNS,	 SF-SUNS,	
SeiQoL‐DW, POMS, POMS‐SF). One full article eligible to be in‐
cluded as per the instruments criteria was inaccessible and hence 
excluded from the final list of included articles (LIP44). All the iden‐
tified instruments were developed and validated by collecting data 
from patients on different chemotherapy clinical trials or patients 
undergone/undergoing allogenic/autologous stem cell transplant, 
except MyPOS which has been developed and validated by col‐
lecting data from patients in palliative setting. MyPOS has been 
validated for use for myeloma patients45 and follicular lymphoma 
patients46 in clinical practice.
TA B L E  1   Summary of HRQoL issues and signs and symptoms reported important by patients in the literature
HRQoL issuesa N
Sign & Symptoms
n n
• Coping with disease 22 • Fatigue 16 • Lethargy during treatment 2
• Disease and Treatment 
related symptoms
21 •	 Nausea 9 •	 Neutropenia 2
• Performance ability 21 • Feeling ill 8 • Restlessness/agitation 2
• Psychological well‐being 
(emotional and cognitive)
18 • Infections 5 • Shortness of breath 2
• Burden of disease & 
treatment (long hospital 
stays, invasive diagnostic 
and treatment procedure)
15 • Swollen limb 5 • Weight loss 2
• Bleeding 4 • Bruising 1
• Living with uncertainty 14 • Bone aches 4 • Chest pain 1
• Physical well‐being 14 • Hair loss 4 • Chills 1
• Social well‐being/
participation
13 • Loss of appetite 4 • Clotting disorders 1
• Healthcare/healthcare 
professionals
11 • Tiredness 4 • Cough 1
• Support factors 11 • Weakness 4 • Disturbed taste 1
• Financial impact 10 • Anaemia 3 • Hip pain 1
• Impact on job/work life/
role change
10 • Cognitive impairment 3 • Heartburn 1
• Insecurity/body image 9 • Constipation 3 • Lymph node lumps/swelling 1
• Interpersonal relationships 9 • Fever 3 • Mouth sores 1
• Sexual problems/infertility 8 • Fractures 3 •	 Night	sweats 1
• Information about the 
disease and treatment
7 • General pain 3 •	 Numbness 1
• Insurance problems 4 • Insomnia 3 • Peripheral neuropathy 1
• Socio‐economic impact 4 • Back pain 2 • Renal failure 1
• Knowledge about the 
disease
3 • Bone lesion 2 • Shoulder pain 1
• Self‐esteem 3 • Brittle or broken bones 2 • Sore eyes 1
• Spiritual well‐being 3 • Diarrhoea 2 • Stomach area pain 1
• Drowsiness 2 • Thirst 1
• Dry mouth 2 • Tingling 1
n, number of studies reporting the issues/sign and symptoms.
aAll the studies identified and included in the systematic review to extract the HRQoL issues and signs and symptoms had used the same conceptual 
definition of health‐related quality of life. 
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3.3 | Content validity of HRQoL instruments
The ability of each instrument to capture the quality‐of‐life issues 
identified	from	the	24	qualitative	studies	is	shown	in	Table	2.	Seven	
EORTC modules were identified which are used for different haema‐
tological malignancies along with the core EORTC‐QLQ‐C30 ques‐
tionnaires. Similarly, six FACT modules were identified which are 
used together with the core FACT‐G questionnaire. Content of all 
the available questionnaires was checked for the identified HRQOL 
issues presented in Table 1. Subsequently, a number of HRQoL is‐
sues were identified from individual studies appraised for content 
validity of the employed HRQoL instruments (Table 3).
None	of	the	instrument	captured	all	the	22	identified	HRQoL	is‐
sues.	QoL-BMT	with	its	total	84	items	was	the	most	comprehensive	
instrument in covering the identified issues.
The important issues not captured by most of the thirty in‐
struments reviewed were as follows: burden of the disease and 
the treatment (9); issues related to healthcare and healthcare pro‐
fessionals (5); information about the disease and the treatment (5); 
feeling insecure and body image (10); issues related to insurance (2); 
socio‐economic impact (2); and spiritual well‐being (2).
All the generic instruments (SF‐36, SF‐12. EQ‐5D) were missing 
the important identified issues. Sei‐QoL‐DW is an open question‐
naire with no predefined items, and only five most important issues 
can be reported by a respondent. The POMS, POMS‐SF and LIP 
could not be obtained for content analysis, hence not being included 
in Table 2.
3.4 | Psychometric properties of the identified 
HRQoL instruments
A summary of the psychometric properties of the identified 
HRQoL	 instruments	 is	 presented	 in	 Table	4	 based	 on	 the	 crite‐
ria reported by Gruenewald et al47 and Osborne et al35 The table 
gives information about the sample used for development and 
validation of the instrument, validity (content, criterion, conver‐
gent and divergent), reliability (internal consistency, test‐retest), 
responsiveness, sensitivity to change and minimal clinically impor‐
tant difference (MCID).
Twenty‐three studies were identified extensively reporting the 
measurement/psychometric properties for the EORTC‐QLQ‐C30 
general oncology measure,4,48-70	 followed	 by	 EORTC-MY24	 mod‐
ule38,63,71‐73 and SF‐36 generic measure.74-79 Most of the studies 
provided evidences for internal consistency, convergent/divergent 
validity, floor/ceiling effect and responsiveness.
Content validity was reported for only five instruments, either 
represented as level of agreement between raters and items reported 
missing by the patients. All the studies reported internal consistency 
of >0.7 for different instruments, but none reported for SF‐12, EQ‐5D 
and 15‐D in the study population. The evidence for minimal clinically 
important difference and prognostic power of the instrument were 
identified for only eight instruments (EORTC‐QLQ‐C30, EORTC‐QLQ‐
MY24,	EORTC-QLQ-CML24,	FACT-AN,	FACT-Lym,	EQ-5D,	15D	and	
QLI;	Table	4).	Most	of	the	studies	had	patient	population	from	Europe	
(mainly Sweden, Germany and UK), followed by the USA.
The psychometric properties for EORTC‐QLQ were tested in 
wide range of patient population with different disease diagnosis, 
majority from MM, lymphoma and leukaemia. Only one study re‐
cruited patients with other neoplasm, and none reported recruiting 
patients with MDS. The psychometric properties of FACT‐G have 
been tested with 100% lymphoma patients in two studies and mixed 
sample of patients with different HMs in another two studies includ‐
ing	only	0.5%	MDS	and	no	patients	with	MPN.	The	SF-36,	SF-12,	
EQ‐5D, 15D, LIP, POMS and POMS‐SF also had focused on majority 
patients	with	myeloma,	followed	by	leukaemia,	and	lymphoma.	None	
of	the	identified	studies	had	patients	with	MDS	and	MPN.	Disease-
specific	 instruments	 EORTC	 (MY24,	MY20,	 HDC-19,	 HDC-29	 and	
CML-24),	FACT	(Leu,	AN,	BMT,	Lymph	and	MM),	QoL-E,	QoL,	BMT	
and MyPOS had recruited patients with respective type of haemato‐
logical malignancy. Hence, none of the instruments have undergone 
complete psychometric evaluation in patients with all types of hae‐
matological malignancies.
3.4.1 | Instruments for myeloma patients
EORTC-QLQ-C30	 and	 its	 myeloma	 modules	 (MY-24	 &	 revised	
MY‐20), followed by FACT‐G and its myeloma module (FACT‐MM), 
have been extensively validated with myeloma clinical trial patients. 
As reported by Osborne et al,35 the EORTC recommends MY20 
which has been revised after removing the social subscale from 
MY24,	which	is	an	important	issue	identified	from	the	24	qualitative	
studies included as per issues criteria in this review Table 1. Only 
one instrument, that is MyPOS, has been recently developed to be 
used in daily clinical practice. MyPOS total score is reported to be 
negatively correlated to the EORTC‐QLQ‐C30.45,46
3.4.2 | Instrument for lymphoma patients
FACT‐G and its lymphoma module FACT‐Lym have been identified 
for lymphoma patients. One study reporting the psychometric prop‐
erties of the FACT‐Lym was carried out only with non‐Hodgkin lym‐
phoma patients from USA. It is also noteworthy that no correlation 
was found between FACT subscales and social desirability scale.80 
Validation	of	FACT-G	was	carried	out	with	mixed	patient	groups.	No	
instrument has been validated to be used in daily clinical practice. 
Ceiling	effect	has	been	reported	for	4	items	from	FACT-G	scale	(nau‐
sea, feeling ill, forced to spend time in bed and losing hope in fight 
against illness).81
3.4.3 | Instruments for leukaemia patients
Out of 23 studies reporting psychometric properties of EORTC‐
QLQ‐C30, only five studies recruited patients with leukaemia 
(acute and chronic), the majority of these patients were diagnosed 
with AML. One study focused 100% on AML patients.69 Only one 
study has been identified reporting the psychometric properties 
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m
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ec
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at
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Q
ue
st
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m
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at
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n 
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 fo
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 c
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 d
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in
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pa
tie
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ea
tm
en
t, 
be
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 a
ft
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m
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m
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ie
w
s 
du
rin
g 
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 c
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m
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en
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ce
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Q
ue
st
io
ns
 a
sk
in
g 
in
di
vi
du
al
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er
ce
pt
io
n 
of
 th
ei
r d
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se
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nd
 
th
er
ap
y.
G
er
m
an
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 n
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 2
8 
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3 
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ie
w
s)
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M
L
16
 fe
m
al
e,
 1
2 
m
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e
m
ea
n	
ag
e	
46
,	m
ed
ia
n	
ag
e	
47
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1.
 L
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ita
l s
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 o
f p
riv
ac
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 b
ot
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re
d 
by
 b
or
ed
om
, l
ac
k 
of
 e
nt
er
ta
in
m
en
t f
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ili
tie
s 
w
hi
le
 s
ta
yi
ng
 
th
e 
ho
sp
ita
l f
or
 s
uc
h 
a 
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ng
 ti
m
e,
 in
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ie
nt
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2.
 P
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og
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l‐b
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U
nd
er
go
in
g 
tr
ea
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en
t f
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h 
a 
lo
ng
 ti
m
e 
m
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iff
ic
ul
t f
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tie
nt
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to
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e 
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ei
r d
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.
3.
 U
nc
er
ta
in
ty
 a
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ili
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 to
 p
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n 
th
in
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an
ce
 
H
ar
d 
to
 s
et
 u
p 
da
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 ro
ut
in
e 
at
 h
om
e 
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 th
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e 
to
 g
o 
to
 th
e 
ho
sp
ita
l f
or
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ev
er
al
 
co
ur
se
s 
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 in
pa
tie
nt
 th
er
ap
y.
 D
ur
in
g 
ou
tp
at
ie
nt
 tr
ea
tm
en
t, 
th
e 
m
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th
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 c
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rs
e 
of
 
th
er
ap
y 
m
ea
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n 
in
te
rr
up
tio
n 
of
 th
ei
r e
ve
ry
da
y 
ro
ut
in
e 
su
ch
 a
s 
w
or
k,
 fa
m
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, 
ho
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eh
ol
d 
ta
sk
. U
nc
er
ta
in
ty
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ut
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m
 re
m
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gi
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l w
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l‐b
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4.
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m
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in
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y 
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to
 d
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 a
 h
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m
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t 
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5.
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r o
f r
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6.
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m
ot
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m
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io
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rt
 n
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m
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, b
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f.
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 g
ai
n 
a 
de
ep
er
 u
nd
er
st
an
di
ng
 
of
 w
ha
t i
nd
iv
id
ua
ls
 w
ith
 
ch
ro
ni
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 c
on
si
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O
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 b
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 g
iv
e 
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a 
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 c
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re
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at
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 c
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 c
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 c
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 d
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 re
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m
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 d
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at
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an
d 
fin
an
ci
al
 s
ec
ur
ity
5.
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 d
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t
6.
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w
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 d
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w
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 b
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lit
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he
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 d
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nt
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nt
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at
ie
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du
rin
g 
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r f
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w
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at
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ra
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) p
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A
 d
at
a 
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 d
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d 
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t d
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ge
 
st
ud
y,
 3
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llu
st
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te
 ty
pi
ca
l A
YA
 
ex
pe
rie
nc
es
 u
si
ng
 c
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e 
st
ud
ie
s	
an
d	
4)
	p
ro
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	A
YA
	
in
te
rv
en
tio
n 
st
ra
te
gi
es
 w
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Er
ic
ks
on
’s 
St
ag
es
 o
f 
Ps
yc
ho
so
ci
al
 D
ev
el
op
m
en
t.
Q
ua
lit
at
iv
e 
In
te
rv
ie
w
s 
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e 
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te
rv
en
tio
n 
pa
tie
nt
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ro
up
. 
Q
ue
st
io
ns
 w
er
e 
fo
cu
se
d 
on
 Q
oL
 o
f 
H
C
T 
su
rv
iv
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U
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se
t	
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 tr
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l g
ro
up
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w
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ut
e 
le
uk
ae
m
ia
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0)
, H
L 
(2
), 
ch
ro
ni
c 
le
uk
ae
m
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 (1
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an
d 
M
D
S 
(1
).
In
te
rv
en
tio
n 
(n
 =
 1
0)
 &
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nt
ro
l	(
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=	
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)
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, 1
1 
m
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M
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1.
 P
hy
si
ca
l
Se
xu
al
ity
/f
er
til
ity
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su
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ud
in
g 
pr
ec
au
tio
ns
 d
ur
in
g 
pr
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na
nc
y 
an
d 
fa
tig
ue
2.
 P
sy
ch
ol
og
ic
al
D
ep
re
ss
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n/
po
or
 c
op
in
g 
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ts
, a
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er
en
ce
 Is
su
es
, u
se
 o
f t
ec
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ol
og
y 
fo
r d
is
tr
ac
tio
n:
 
m
us
ic
, i
Po
d,
 p
ho
ne
s,
 a
nd
 te
xt
in
g,
 c
om
pu
te
r a
nd
 d
ep
en
de
nc
y 
is
su
es
3.
 S
oc
ia
l
C
ha
ng
es
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 ro
le
s/
re
la
tio
ns
hi
ps
, i
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ue
s 
w
ith
 s
ch
oo
l/e
du
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tio
n,
 fi
na
nc
ia
l I
ss
ue
s,
 
ch
an
ge
s/
lo
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es
/b
ei
ng
 in
 li
m
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, f
am
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 p
ro
bl
em
s/
is
su
es
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 m
is
ce
lla
ne
ou
s:
 H
ow
 c
an
 
th
e 
pa
tie
nt
 v
ot
e 
in
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n 
el
ec
tio
n 
w
he
n 
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 in
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ol
at
io
n?
4.
	E
xi
st
en
ti
al
/S
pi
ri
tu
al
Re
lig
io
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sp
iri
tu
al
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, f
ea
r o
f f
ut
ur
e,
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er
ta
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, l
ife
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 d
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m
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l s
tu
ff
”
23
/2
7
C
hr
on
ic
 m
ye
lo
id
 
le
uk
ae
m
ia
 
(C
M
L)
‐B
M
T
M
ol
as
si
ot
is
 A
 &
 M
or
ris
 P
J 
(1
99
8)
89
‘T
o 
id
en
tif
y 
th
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pa
tie
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pe
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ep
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 o
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Q
O
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 b
y 
de
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in
g 
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e 
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nt
en
t 
do
m
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n 
of
 Q
O
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 b
ut
 fr
om
 a
 
w
id
er
 p
er
sp
ec
tiv
e 
by
 a
sk
in
g 
ab
ou
t c
er
ta
in
 p
os
t‐
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T 
di
ff
ic
ul
tie
s 
an
d 
le
av
in
g 
sp
ac
e 
fo
r i
nc
lu
si
on
 o
f p
os
iti
ve
 
al
te
ra
tio
ns
 in
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e 
pa
tie
nt
s’ 
liv
es
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Su
rv
ey
 w
ith
 q
ue
st
io
ns
 
re
la
te
d 
to
 p
at
ie
nt
s 
Q
oL
, h
ow
 is
 it
 d
iff
er
en
t 
fr
om
 b
ef
or
e 
th
e 
tr
an
sp
la
nt
, a
nd
 h
ow
 
co
ul
d 
he
al
th
 c
ar
e 
pr
of
es
si
on
al
 im
pr
ov
e 
th
ei
r Q
oL
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K
, n
 =
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 w
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 C
M
L
13
 fe
m
al
es
, 1
5 
m
al
es
m
ea
n 
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M
T 
31
.6
 
(1
7-
4
8	
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M
ea
n	
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iv
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	=
	4
1.
2	
m
o	
(1
3‐
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 m
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1.
 P
er
ce
pt
io
n 
of
 q
ua
lit
y 
of
 li
fe
H
av
in
g 
a 
no
rm
al
 li
fe
, e
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m
en
t a
nd
 fu
lfi
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en
t w
ith
 li
fe
, b
ei
ng
 h
ea
lth
y,
 in
de
pe
nd
‐
en
ce
 a
nd
 re
st
ric
tio
ns
 o
f a
ct
iv
iti
es
, h
av
in
g 
fa
m
ily
 a
nd
 re
la
tio
ns
hi
ps
, h
av
in
g 
w
or
k,
 
ha
vi
ng
 s
oc
ia
l l
ife
, h
ap
pi
ne
ss
, h
av
in
g 
m
at
er
ia
l s
up
po
rt
2.
 I
m
pa
ct
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f t
ra
ns
pl
an
t
N
eg
at
iv
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im
pa
ct
	o
f	t
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	t
ra
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pl
an
t	
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cr
ea
se
d	
fa
ti
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e	
an
d	
w
ea
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es
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ec
re
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en
er
gy
, l
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s 
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tio
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in
 d
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ly
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iv
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ro
bl
em
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w
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 fa
m
ily
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si
tiv
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im
pa
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at
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n 
an
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ap
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ec
ia
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, l
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s 
co
nt
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t w
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pi
ta
l, 
st
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t 
ed
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io
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 d
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re
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e 
ph
ys
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 s
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 D
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 c
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 d
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f d
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g 
ill
 a
ga
in
, 
in
fe
rt
ili
ty
, p
ro
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 d
ep
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in
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, c
op
in
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ie
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d 
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in
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w
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 fi
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l r
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ns
4.
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er
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in
g	
ho
m
e
Fu
tu
re
 c
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ce
rn
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te
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to
 h
ea
lth
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el
ap
se
, c
on
ce
rn
s 
on
 L
on
g‐
te
rm
 e
ff
ec
ts
 o
f 
tr
an
sp
la
nt
, f
in
an
ci
al
 c
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ce
rn
s 
an
d 
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fe
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ili
ty
, p
la
nn
in
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ab
ou
t f
ut
ur
e,
 c
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ce
rn
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t 
th
e 
no
rm
al
is
at
io
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s 
an
d 
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pi
ng
 w
ith
 fa
m
ily
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 W
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lth
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ro
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ls
 c
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 im
pr
ov
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ei
r Q
oL
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lo
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l s
up
po
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 m
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di
se
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si
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ra
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at
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Se
m
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te
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te
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ie
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 d
 a
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ho
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gi
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ca
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 =
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ith
 a
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d 
H
L 
ac
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fr
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 c
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tr
ia
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ia
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6
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m
al
es
, 1
09
 F
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 d
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 p
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l o
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l p
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 p
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 b
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 m
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 p
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 m
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 d
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of	EORTC-QLQ-CML24.82	No	responsiveness,	 floor	and	ceiling	ef‐
fects have been reported. The validity results showed weak corre‐
lation between “satisfaction with care and information” and “social 
life” scales of QLQ‐C30.82 There was only one study identified for 
EORTC	Leu	scale,	which	was	included	as	part	of	the	EORTC	GIMENA	
AML8A and MRC AML10 clinical trial.83 Criterion validity, construct 
validity and MCID were not reported. For FACT‐Leu, there were two 
studies which enrolled the US and Japanese leukaemia patients. The 
one conducted with the US patients included all type of leukaemia.39
3.4.4 | Instruments for MDS patients
Apart from generic instruments used in haematology (EORTC‐QLQ‐
C30 and FACT‐G), only one reliable and valid instrument has been 
identified for MDS patients, that is QoL‐E. Most of the measurement 
properties of QoL‐E have been reported by the authors except that 
of MCID.
3.4.5 | Generic instruments
The	SF-36,	SF-12,	EQ-5D,	15D,	LIP,	QLI,	SUNS,	SF-SUNS,	SeiQoL-
DW, POMS and POMS‐SF have been used in haematology as ge‐
neric instruments. The highest evidence on measurement properties 
in haematological malignancy patients has been found for the SF‐36. 
One study reported correlation between the SF‐26 and FACT‐BMT 
scale.76 Two studies identified for the SF‐12 had patients only with 
MM; however, no detailed information for reliability and validity has 
been reported. Only one study reporting floor/ceiling effect, re‐
sponsiveness and MCID in MM patients was identified for the 15D 
instrument.	No	information	was	found	on	reliability	and	validity	of	
15D in patients with HMs. The QLI instrument had also one study 
reporting internal consistency and MCID. One study identified for 
LIP could not be included because of unavailability of the full paper.
4  | DISCUSSION
This	 systematic	 review	 has	 identified	 24	 studies	 using	 inductive	
method to identify HRQoL issues important to patients with differ‐
ent HMs and 30 HRQoL instruments with reported psychometric 
properties to varying robustness in 57 studies. The instrument which 
is most commonly used, with most extensive psychometric evalua‐
tion, is EORTC‐QLQ‐C30, although its validation across all types of 
haematological malignancies could not be established. The second 
most widely used instrument is FACT‐G for which the literature did 
not support validation across all types of haematological malignan‐
cies. The current literature for other disease‐specific instruments or 
disease‐specific modules of EORTC & FACT‐G does provide almost 
complete psychometric validation of the instrument in the respec‐
tive target patient population. The evidence for the generic instru‐
ments such as EQ‐5D and SF‐36, which are mostly used for health 
economic studies, does not provide complete information on psy‐
chometric properties of these instruments in patients with different 
HMs. The HRQoL issues identified through the literature as reported 
by patients should be considered as important QoL domain in under‐
standing the impact of HM and its treatments on patients’ daily life. 
Because there is no predefined sample size for qualitative research, 
it is of paramount importance to be able to capture all the issues 
important	to	these	patients.	Only	3	out	of	24	studies	reported	sam‐
pling to redundancy, which raises the question of saturation point 
and content validity of the instruments which have been developed 
using the information from such qualitative research.
The findings of this systematic review also supported previous 
findings that the quality‐of‐life issues, the impact of disease & treat‐
ment and patients’ needs are different for patients with HMs and 
STs,18‐30 and the identified instruments do not cover specific issues 
important to patients with HM, for example: worrying/uncertainty 
about future; eating and drinking habits; being burden to others; 
other people judging; travelling; going on holidays; difficulty leav‐
ing the house; appearance/body image; and sleeping patterns. It is a 
possibility that the results are also true for patients with other condi‐
tions; however, we cannot conclusively state this because it was not 
the objective of this SR and has not been studied. Whether or not 
this is true for other patients requires further systematic review for 
patients with other condition.
Further, our findings are in line with that of Osborne et al,35 that all 
studies, except one (ie study conducted with Japanese patients), have 
recruited patients from the USA and Europe for validation of the in‐
strument. Moreover, the vast majority of these validation studies were 
carried out with patients enrolled in clinical trials and all such instru‐
ments have been validated to be used in clinical trial, except MyPoS 
which has been specifically developed for use in daily clinical practice.
As reported by Greenhalgh (2009),84 PROs in clinical practice 
can be used as “screening instruments, monitoring instruments, as 
a method of promoting patient‐centred care, as a decision aid, as a 
communication facilitator, and means of monitoring the quality of 
patient care”. It is, therefore, of utmost importance that all the is‐
sues important to the patients are raised. The structure of SEIQoL‐
DW, which asks a patient to list the five most important issues do 
come close to fulfil the requirements on a PRO to be used in clinical 
practice, but limits the issues to five cues and also requires special 
training for the clinic staff, as reported by Osborne et al.35 Except 
SEIQoL‐DW and MyPOS, no other instrument provides a blank space 
for patients to enter any specific HRQoL issues important to them, 
which is not covered in the instrument. As PROs in clinical practice 
can be used on an individual level for facilitating the communication 
between the clinician and the patient, this information is of utmost 
importance.
One of the main barriers for use of a PRO in daily clinical prac‐
tice is the diversity of the PRO instruments. The 30 different PROs 
identified in this systematic review for use in patients with HMs can 
make it extremely difficult for the staff to implement them in daily 
clinical practice. This requires staff training and acquiring additional 
skills to implement different PROs for different HMs, assess, inter‐
pret the outcomes and utilise the information to inform patient con‐
sultation and to aid clinical decision‐making.
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The WHO defines the primary objective of cancer diagnosis and 
treatment as cure, prolongation of life and improvement of quality of 
life.85 Given the improved survival rate and living longer with a haema‐
tological malignancy, the use of PROs in daily clinical practice will cer‐
tainly enhance the chances of addressing the HRQoL issues for such 
patients in the real‐world situation. There is a lack of evidence in the 
literature for PROs validation in daily clinical practice. This systematic 
review has highlighted the complexity and the lack of appropriate PRO 
instrument for use in routine clinical practice despite the diversity of 
measures available. To address this, recently MyPOS has been devel‐
oped for myeloma patients. This has further highlighted the need for 
development of a new HRQoL instrument entirely based on involve‐
ment of patients with haematological malignancies, as both research 
partners and study participants. Furthermore, this new instrument 
could be a “generic” HRQoL instrument to be used for patients with 
different haematological malignancies, that is “one size fits all,” but this 
would warrant further discussion and debate involving all stakeholders.
4.1 | Recommendations for future research
The 30 HRQoL instrument identified in this systematic review and 
currently used in haematology are developed and validated with pa‐
tients in controlled clinical trials, except MyPOS. In order to better 
incorporate the patient‐reported outcome measures in daily clinical 
practice, the barrier of the lack of a standardised PRO instrument 
has to be overcome. The important HRQoL issues do differ for pa‐
tients with different haematological malignancies; however, most 
domains such as physical well‐being, social well‐being, emotional 
well‐being and functional well‐being are common. First, there is a 
need of an intensive qualitative research across all haematological 
malignancies to understand all the issues important to HM patients 
with “sampling to redundancy” as one of the important criteria to 
meet during such research. Second, there is a need to develop a new 
HRQoL instrument as a composite measure. This instrument would 
be able to measure both impact on HRQoL and capture the signs and 
symptoms that HM patients are experiencing.
4.2 | Limitations
The limitations of this review include the following: focus on adult 
patients diagnosed with HM; and literature published in English lan‐
guage. The search string was developed to be as inclusive as possi‐
ble. In addition, studies searched manually were also included; hence, 
the final list of included articles may vary slightly if carried out by a 
different researcher. Furthermore, the search did not include grey lit‐
erature for additional studies such as letter to editors or dissertations. 
However, PRISMA systematic review guidelines were strictly followed 
at each step and should be considered as strength of this review.
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